antibody is unlabelled and the second antibody is labelled with horseradish peroxidase. The second antibody is directed against the immunoglobulin of the species of animal in which the first antibody was raised. The slide is then treated with a substrate, usually diaminobenzidine, which in the presence of peroxidase and H202 polymerizes to form an insoluble brown material which is deposited at the site of the initial antigen/antibody reaction. It is necessary to inhibit endogenous peroxidase present in the tissue and adequate controls are essential. These include the use of a tissue known to contain the antigen under test and the abolition of staining by absorption of the antibody with the appropriate antigen (Heyderman 1979 Many substances retain their antigenic determinants after fixation and embedding even though their biologic activity is destroyed. The materials which can be demonstrated by the immunoperoxidase technique include hormones, immunoglobulins, oncofetal antigens, milk proteins, enzymes, viruses and bacteria.
Tumour diagnosis Lymphomas and leukaemias
It is sometimes difficult to determine whether a hyperplastic process in a lymph node is reactive or neoplastic. The demonstration of monoclonal immunoglobulin production is good evidence for malignant transformation (see Mann et al. 1979) . Recently it has been shown that the demonstration of J-chains may be used to distinguish between the positive cells which synthesize immunoglobulin and cells which are negative for J-chains but show other immunoglobulin (heavy or light) chains (Isaacson 1979) and are therefore thought to be phagocytic. There is a growing role for immunocytochemistry in the more precise classification of lymphomas on a functional basis using immunoglobulins and T-cell markers. Leukaemia classification based on cytofluorometry is the method of choice for diagnosis and monitoring of treatment (Greaves & Janossy 1978) .
Testicular and ovarian germ cell tumours Malignant germ cell tumours of the testis are frequently associated with the secretion of human chorionic gonadotrophin (HCG) and/pr alphafetoprotein (AFP). Immunoperoxidase techniques have allowed us to recognize the significance of isolated syncytiotrophoblastic cells which may be associated with raised circulating levels of placental proteins in teratomas ( Figure 2 ) and seminomas ( Figure 3 ) without classical trophoblastic differentiation (Heyderman 1978) . Similar cells may be found in dysgerminomas of the ovary. Alphafetoprotein secretion is usually associated with yolk sac differentiation (Teilum et al 1974) , but it is clear that its production may be by elements other than those of classical yolk sac type (Grigor et al. 1975) . Now that progress is being made in the localization of AFP in routinely processed material (Figure 4) , we can look forward to recognizing tumours likely to secrete AFP by carrying out immunoperoxidase stains on the primary orchidectomy specimen. Although classical choriocarcinomas of the testis have a poor prognosis (Pugh 1976), as do tumours with yolk sac elements (Beilby et al. 1979 ), we do not yet know whether isolated syncytial cells affect prognosis or not. Thyroid tumours Medullary carcinomas of the thyroid secrete calcitonin. The localization of this material is most helpful in the investigation of undifferentiated thyroid carcinomas which lack amyloid stroma ( Figure 5 ). In those patients with multiple endocrine adenomatosis Type II who have raised calcitonin levels but in whom no carcinoma can be found at thyroidectomy, staining for calcitonin may reveal significant C-cell hyperplasia. The use of an immunostain for thyroglobulin may indicate those metastic tumours which arise in an occult primary thyroid cancer (Lo Gerfo et al. 1978) .
Pituitary hormones Antisera to these hormones have a well established role in the functional classification of pituitary adenomas (Kovacs et al. 1976 ). The ectopic production of hormones such as ACTH may be demonstrated in oat cell tumours and carcinoids of the bronchus, and there is evidence for the localization of various releasing factors.
Placental proteins
These are the appropriate products of choriocarcinomas of the uterus, ovary and testis as well as the gonadal tumours with syncytial giant cells. In addition, they may be secreted as ectopic hormones by a wide variety of tumours (Braunstein et al. 1973 ) often of giant cell type. In the colon (Buckley & Fox 1979) and breast (Home et al. 1976 ) their presence is said to i?mpart a worse prognosis.
Carcinoembyronic antigen (CEA) and epithelial membrane antdgen (EMA) All gastrointestinal carcinomas so far examined stain for CEA (Heyderman & Neville 1977) , and breast carcinomas all seem to contain the epithelial membrane antigen (EMA) ). Thus metastatic carcinomas which are negative for CEA are unlikely to be of colonic origin and those without EMA are unlikely to arise in the breast. Antisera to EMA may be used to identify minute breast metastases in marrow aspirates and lymph nodes.
Here the method has an obvious immediate diagnostic role. There is a suggestion that a stain for CEA can distinguish endometrial from endocervical carcinoma (Wahlstrom et al. 1979 ).
Blood group substances
There is a good deal of evidence that neoplasia is frequently accompanied by deletion of blood group substance (Davidsohn & Stejskal 1971) . Now that antisera to the specific synthesized oligosaccharides are available (Lemieux 1978 ), more precise localization is possible than with Davidsohn's mixed red cell adherence method.
Prostatic acid phosphatase An antiserum raised against the specific prostatic acid phosphatase isoenzyme has been used to categorize primary and secondary prostatic carcinomas (Jobsis et al. 1978) . This antiserum would obviously be of value in identifying metastatic bone deposits where the primary prostatic tumour is occult.
Gut hormones An ever-increasing number of gut hormones have been localized in islet cells of the pancreas, in the gastrointestinal tract, in neural elements, and in tumours arising in these tissues (Polak & Bloom 1979) . Current studies at the Royal Postgraduate Medical School and elsewhere utilize fresh and specially processed material for the demonstration of gut hormones in eutopic and ectopic sites both for diagnostic and research purposes (Pearse & Polak 1975 ). In addition, antisera to these hormones may be used to confirm their presence in tumours when all the material has been routinely fixed and extraction is not possible. Cases of islet cell hyperplasia (nesidioblastosis) may be recognized and quantified.
Conclusion
The immunoperoxidase technique is a valuable adjunct to conventional haematoxylin and eosin preparations, and 'special' histological stains. Its role in tumour pathology is established for many types of neoplasia. In several centres it is part of the routine diagnostic investigation of lymphoid, testicular and gut associated tumours (Heyderman 1980) . Careful technique and controls are essential and progress will depend on the specificity and purity of the reagents. Monoclonal antibodies (Kohler & Milstein 1975 ) may meet these requirements.
